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A natural behavior is used to characterize by differential equation established on hu- 
man observations, which is assumed to be on one particle or one field complied with 
reproducibility. However, the multilateral property of a particle P and the mathematical 
consistence determine that such an understanding is only local, not the whole reality 
on P, which leads to a central thesis for knowing the nature, i.e. how to establish a 
physical equation with a proper interpretation on a thing. As it is well-known, a thing 
consists of parts. Reviewing on observations, we classify them into two categories, i.e. 
out-observation and in-observation for discussion. The former is such an observation 
that the observer is out of the particle or the field P, which is in fact a macroscopic 
observation and its dynamic equation characterizes the coherent behavior of all parts in 
P, but the later is asked into the particle or the field by arranging observers simultane- 
ously on different subparticles or subfields in P and respectively establishing physical 
equations, which are contradictory and given up in classical because there are not ap- 
plicable conclusions on contradictory systems in mathematics. However, the existence 
naturally implies the necessity of the nature. Applying a combinatorial notion, i.e. G’- 
solutions on non-solvable equations, a new notion for holding on the reality of nature 
is suggested in this paper, which makes it clear that the knowing on the nature by solv- 
able equations is macro, only holding on these coherent behaviors of particles, but the 
non-coherent naturally induces non-solvable equations, which implies that the knowing 
by G*-solution of equations is the effective, includes the classical characterizing as a 
special case by solvable equations, i.e. mathematical combinatorics. 
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1 Introduction 


An observation on a physical phenomenon, or characters of 
a thing in the nature is the received information via hearing, 
sight, smell, taste or touch, i.e. sensory organs of the observer 
himself, little by little for human beings fulfilled with the re- 
producibility. However, it is difficult to hold the true face of 
a thing for human beings because he is analogous to a blind 
man in “the blind men with an elephant’, a famous fable for 
knowing the nature. For example, let 411, U2, ° ++, My be all ob- 
served and y;,i > 1 unobserved characters on a particle P at 
time t. Then, P should be understood by 


P= (Cea)U[Loa (1.1) 


k>1 
in logic with an approximation P® = |_) {u;} for P at time ¢. All 
i=l 
of them are nothing else but Smarandache multispaces ([17]). 
Thus, P ~ P® is only an approximation for its true face of P, 
and it will never be ended in this way for knowing P as Lao 
Zi claimed “Name named is not the eternal Name” in the first 
chapter of his TAO TEH KING ([(3]), a famous Chinese book. 
A physical phenomenon of particle P is usually charac- 
terized by differential equation 


F (t, X1,%2, X3, Wt Wap» Wao, an "Wax, * ‘) = 0 (1.2) 


in physics established on observed characters of 141, Mo, *+*, Un 
for its state function W(t, x) in R*. Usually, these physical phe- 
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nomenons of a thing is complex, and hybrid with other things. 
Is the reality of particle P all solutions of (1.2) in general? 
Certainly not because (1.2) only characterizes the behavior 
of P on some characters of f1, {2,°-+, Ml, at time ¢ abstractly, 
not the whole in philosophy. For example, the behavior of a 
particle is characterized by the Schrédinger equation 

Ow he 


OW 
in = —5 Vb + Up (1.3) 


in quantum mechanics but observation shows it in two or 
more possible states of being, i.e. superposition. We can not 
even say which solution of the Schrédinger equation (1.3) is 
the particle because each solution is only for one determined 
state. Even so, the understanding of all things is inexhaustible 
by (1.1). 

Furthermore, can we conclude (1.2) is absolutely right for 
a particle P? Certainly not also because the dynamic equa- 
tion (1.2) is always established with an additional assump- 
tion, i.e. the geometry on a particle P is a point in classical 
mechanics or a field in quantum mechanics and dependent on 
the observer is out or in the particle. For example, a water 
molecule H20 consists of 2 Hydrogen atoms and 1 Oxygen 
atom such as those shown in Fig. |. If an observer receives in- 
formation on the behaviors of Hydrogen or Oxygen atom but 
stands out of the water molecule H2O by viewing it a geo- 
metrical point, then such an observation is an out-observation 
because it only receives such coherent information on atoms 
H and O with the water molecule H20. 
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Fig. | 


If an observer is out the water molecule H2O, his all ob- 
servations on the Hydrogen atom H and Oxygen atom O are 
the same, but if he enters the interior of the molecule, he will 
view a different sceneries for atom H and atom O, which are 
respectively called out-observation and in-observation, and 
establishes | or 3 dynamic equations on the water molecule 
H,0. 

The main purpose of this paper is to clarify the natural 
reality of a particle with that of differential equations, and 
conclude that a solvable one characterizes only the reality 
of elementary particles but non-solvable system of differen- 
tial equations essentially describe particles, such as those of 
baryons or mesons in the nature. 

For terminologies and notations not mentioned here, we 
follow references [1] for mechanics, [5] for combinatorial ge- 
ometry, [15] for elementary particles, and [17] for Smaran- 
dache systems and multispaces, and all phenomenons dis- 
cussed in this paper are assumed to be true in the nature. 


2 Out-observations 


An out-observation observes on the external, i.e. these macro 
but not the internal behaviors of a particle P by human senses 
or via instrumental, includes the size, magnitudes or eigen- 
values of states, ..., etc. 

Certainly, the out-observation is the fundamental for qua- 
ntitative research on matters of human beings. Usually, a dy- 
namic equation (1.2) on a particle P is established by the prin- 
ciple of stationary action 6S = 0 with 


= i: dt L (q(t), 4(0)) (2.1) 


in classical mechanics, where q(t), g(t) are respectively the 
generalized coordinates, the velocities and L (q(t), g(t) the 
Lagrange function on the particle, and 


S= { Px L£(, 3,0) (2.2) 


2 
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in field theory, where wy is the state function and £ the La- 
grangian density with 71, T2 the limiting surfaces of integra- 
tion by viewed P an independent system of dynamics or a 
field. The principle of stationary action 6S = 0 respectively 
induced the Euler-Lagrange equations 


OL OL 

— -—J,——— = 
ow O(Ou) 
in classical mechanics and field theory, which enables one to 


find the dynamic equations of particles by proper choice of L 
or £. For examples, let 


OL d OL 


ee eg 0 2.3 
Oq dt 0q eo 


_ ih(ow— dw Sf are 3 
Ls = 7 (2 = ou] -5 (Fi + VWI), 
Ly =U iy', -)u, 

1 2 
Lixo = = [a.vor - (=) | 


Then we respectively get the Schrédinger equation (1.3) or 
the Dirac equation 


a - ve »=0 (2.4) 


for a free fermion w(t, x) and the Klein-Gordon equation 


2: 
(a5 _ ”) W(x, t) + (<) W(x, 1) = 0 (2.5) 


C2 OF 


for a free boson W(t, x) hold in relativistic forms by (2.3), 
where fi = 6.582 x 10-22MeVs is the Planck constant, c is 
the speed of light, 


0 0 (0 ao a or 
V = — = 3. v2 = — — —— 
fe oy’ ae Gn” Oy * oe 
(5 0 0 284 


On \ CGP Ox, Oxy Ox 


10 to) 0 0 
oS (cian we) 
and y" = (y°,y!, 77, y°) with 


P= hyo 0 
0 —-h2 


with the usual Pauli matrices 


af 2 Wi f0 = 41 6 
PE a gee’ a ge ge aah 


Furthermore, let £ = «/—gR, where R = g"”R,,,, the Ricci 
scalar curvature on the gravitational field. The equation (2.3) 
then induces the vacuum Einstein gravitational field equation 


1 
Ruy ~ 59 wR = 0. (2.6) 
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Usually, the equation established on the out-observations 
only characterizes those of coherent behaviors of all parts in 
a particle P. For example, a water molecule HO obeys the 
Schrédinger equation (1.3), we assume its Hydrogen atom H 
and oxygen atom O also obey the Schrédinger equation (1.3) 
as a matter of course. However, the divisibility of matter ini- 
tiates human beings to search elementary constituting cells 
of matter, i.e. elementary particles such as those of quarks, 
leptons with interaction quanta including photons and other 
particles of mediated interactions, also with those of their an- 
tiparticles at present ([14]), and unmatters between a matter 
and its antimatter which is partially consisted of matter but 
others antimatter ([8-19]). For example, a baryon is predomi- 
nantly formed from three quarks, and a meson is mainly com- 
posed of a quark and an antiquark in the models of Sakata, 
or Gell-Mann and Ne’eman on hadron and meson, such as 
those shown in Fig.2, where, g; € {u,d,c,s, t,b} denotes a 
quark fori = 1,2,3 and q@ € {u, d,¢,5,t, bj, an antiquark. 
But a free quark was never found in experiments. We can 
not even conclude the Schrédinger equation (1.3) is the right 
equation (1.2) for quarks because it is established on an inde- 
pendent particle, can not be divided again in mathematics. 


Ou 


Po“ ore 3 


Baryon Meson 


Fig. 2 


Then, why is it believed without a shadow of doubt that 
the dynamical equations of elementary particles such as those 
of quarks, leptons with interaction quanta are (1.3) in phys- 
ics? It is because that all our observations come from a macro 
viewpoint, the human beings, not the particle itself, which 
rationally leads to H. Everett’s multiverse interpretation on 
the superposition by letting parallel equations for the wave 
functions W(t, x) on positions of a particle in 1957 ({2]). We 
only hold coherent behaviors of elementary particles, such as 
those of quarks, leptons with interaction quanta and their an- 
tiparticles by (1.3), not the individual, and it is only an equa- 
tion on those of particles viewed abstractly to be a geomet- 
rical point or an independent field from a macroscopic point, 
which leads physicists to assume the internal structures me- 
chanically for hold the behaviors of particles such as those 
shown in Fig.2 on hadrons. However, such an assumption 
is a little ambiguous in logic, i.e. we can not even conclude 
which is the point or the independent field, the hadron or its 
subparticle, the quark. 


In fact, a point is non-divisible in geometry. Even so, the 
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assumption on the internal structure of particles by physicists 
was mathematically verified by extending Banach spaces to 
extended Banach spaces on topological graphs Gin [12]: 


Let (V;+,-) be a Banach space over a field ¥ and Gs 
strong-connected topological graph with vertex set V and arc 


L 
set X. A vector labeling G onGisal-1 mapping L: GS 
¥ such that L: (u,v) > L(u,v) € V for ¥(u,v) € X(G) and 
it is a G-flow if it holds with 


L(u,v) = —L(v,u) and >» L(v") = 0 


ueNg(v) 
for V(u, v) € X (G) , We V(G), where 0 is the zero-vector in 
V 


. LL) 31 
For G-flows G ; G 6 “ona topological graph G and 
1% Ly Ly L 
é¢€ F ascalar, it is clear thatG +G and é -G are also 


G-flows, which implies that all G-flows on G form a linear 
space over with unit O under operations + and -, denoted 


WV 
by G , where O is sucha G-flow with vector 0 on (u, v) for 


W 
V(u,v) € x(G). Then, it was shown that Gis a Banach 
space, and furthermore a Hilbert space if introduce 


“| = Lu, ol, 
IP ota 
(') 


Dd) Li, v), Lau, 0) 


woex(G) 


L Ll, 3h 4 
for VG GC aG eG , where ||L(u, v)|| is the norm of 
L(u, v) and ¢-,-) the inner product in Y if it is an inner space. 
The following result generalizes the representation theorem 


of Fréchet and Riesz on linear continuous functionals on G- 


flow space G , which enables us to find G-flow solutions on 
linear equations (1.2). 


V 
Theorem 2.1({12]) Let T: G = C be a linear continuous 


L Vv 
functional. Then there is a unique G €G such that 
L L 3L 
r(2')-(8'.0') 


L WV 
for WG =o. 
For non-linear equations (1.2), we can also get G-flow 


solutions on them if G can be decomposed into circuits. 


Theorem 2.2({12]) Jf the topological graph G is strong- 
connected with circuit decomposition 


2-U@, 
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such that L(u’) = L; (x) for Vu, v) € X (Ci), 1 <i<land the 
Cauchy problem 
)=0 


Ux, 5 Ux, x99 °° 


F(X, U, Ux, 
Ulx, = L,(x) 


is solvable in a Hilbert space ¥V on domain A C R" for inte- 
gers 1 <i <I, then the Cauchy problem 


F; (x, X, Xy,.°°°, Xx, Xxx) =0 
L 


Xk =G 


such that L(u’) = L(x) for Vu, v) € x(¢i) is solvable for 


V 
Xec . 

Theorems 2.1—2.2 conclude the existence of G-flow solu- 
tion on linear or non-linear differential equations for a topo- 
logical graph G, such as those of the Schrédinger equation 
(1.3), Dirac equation (2.4) and the Klein-Gordon equation 
(2.5), which all implies the rightness of physicists assuming 
the internal structures for hold the behaviors of particles be- 
cause there are infinite many such graphs G satisfying condi- 


L 
tions of Theorem 2.1 — 2.2, particularly, the bouquet B a , the 


: =u . , 
dipoles D™ 9.519 for elementary particles in [13]. 


3 In-observations 


An in-observation observes on the internal behaviors of a par- 
ticle, particularly, a composed particle P. Let P be composed 
by particles P,, P2,---, Pm. Different from out-observation 
from a macro viewing, in-observation requires the observer 
holding the respective behaviors of particles P;, P2,---, Pin 
P, for instance an observer enters a water molecule H2O re- 
ceiving information on the Hydrogen or Oxygen atoms H, O. 

For such an observation, there are 2 observing ways: 

(1) there is an apparatus such that an observer can simul- 
taneously observe behaviors of particles P;, P2,-+-, Pin, i.e. 
P , P2,--+, Pm can be observed independently as particles at 
the same time for the observer; 

(2) there are m observers O;, O2,-+-,O,, simultaneously 
observe particles P,, P2, ---, Pin, i.e. the observer O; only 
observes the behavior of particle P; for 1 < i < m, called 


parallel observing, such as those shown in Fig. 3 for the water 


molecule H20 with m = 3. 
CA 6S 
1) (Pa) 
e 


Fig. 3 
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Certainly, each of these observing views a particle in P to 
be an independent particle, which enables us to establish the 
dynamic equation (1.2) by Euler-Lagrange equation (2.3) for 
P;,1 <i<™m, respectively, and then we can apply the system 
of differential equations 


aly d dba | 
dq dt dq — 
ily _d Aly _ 
ee G.1) 
ly Alay _ 
dq dt 0q 
G(t0) = Go, G(40) = Go 
for characterizing particle P in classical mechanics, or 
OL; OL; 
— + 9,-——— = 
OW A(OuW) 
OLD OL, _ 
— - 4 = 
OLn _ OL mn <_. 
ay" A(A,W) 
Wto) = wo 


for characterizing particle P in field theory, where the i’” equ- 
ation is the dynamic equation of particle P; with initial data 


Qo, qo Or Yo. 
We discuss the solvability of systems (3.1) and (3.2). Let 


OL; d ol; 
Sq, =4 (yi, z(qi.t) € R’ |—— - —— =0 
4 {is Yir Zi)(Gis 1) ta OG 
ito) = Go, Gi(to) = qo } 
for integers 1 < i < m. Then, the system (3.1) of equations is 
solvable if and only if 


Ba) =( \Sq #9. (3.3) 


i=1 


Otherwise, the system (3.1) is non-solvable. For example, let 
particles P;, P2 of masses M,m be hanged on a fixed pulley, 
such as those shown in Fig. 4. 

Then, the dynamic equations on P; and P» are respec- 
tively 

Pi: X=4g, x(to) = xo and Py : ddotx = —-g, x(to) = xo 


but the system 


X=g 
¥ = —g, x(to) = xo 


is contradictory, i.e. non-solvable. 
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Similarly, let W(x, t) be the state function of particle P;, 
i.e. the solution of 


DB SOBs 
OW," O(A,Wi) 
W(to) = Wo. 


Then, the system (3.2) is solvable if and only if there is a state 
function W(x, tf) on P hold with each equation of system (3.2), 
i.e. 


w(x, f) = W141) = ++ = Wala, dD, x € R, 


which is impossible because if all state functions w(x, f), 1 < 
i < mare the same, the particles P;, P2,---, P,, are nothing 
else but just one particle. Whence, the system (3.2) is non- 
solvable if m > 2, which implies we can not characterize 
the behavior of particle P by classical solutions of differential 
equations. 


ZO 


Fig. 4 


For example, if the state function Wo(x,1) = Wa,(x,t) = 
Wa, (x, t) in the water molecule H2O for x € R? hold with 


2 
ine = v9 - Veo 
ee oye — Vixbn 
Ot 2mer, : ' 
in = EAT i — V(x)Wn 


Ot 2mu, 
Then Wo(x, t) = Wu, (x, 1) = wa, (x, t) concludes that 
Age i Eot-Po») = An, eh (En t-Pn,*) — Ape” # Et!) 
for Vx € R? and t € R, which implies that 
Ao = An, = Aun,, Eo = En, = En, and po = pu, = Pa,, 


a contradiction. 
Notice that each equation in systems (3.1) and (3.2) is 
solvable but the system itself is non-solvable in general, and 
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they are real in the nature. Even if the system (3.1) holds 
with condition (3.3), i.e. it is solvable, we can not apply the 
solution of (3.1) to characterize the behavior of particle P be- 
cause such a solution only describes the coherent behavior of 
particles P;, P2,---, Pm. Thus, we can not characterize the 
behavior of particle P by the solvability of systems (3.1) or 
(3.2). We should search new method to characterize systems 
(3.1) or (3.2). 

Philosophically, the formula (1.1) is the understanding of 
particle P and all of these particles P;, P2,---, P,, are inher- 
ently related, not isolated, which implies that P naturally in- 
herits a topological structure G“[P] in space of the nature, 
which is a vertex-edge labeled topological graph determined 
by: 

V (G" [P]) = {Pi, Po, Pn}, 

E(G*[P]) = (Pi, PAP P) #0, 1<i# jm 
with labeling 

L: P; > L(Pj) = P; and 

L: (Pi, Pj) > L(Pi, Pj) = Pi(\ Pj 
for integers | < i # j < m. For example, the topological 
graphs G*[P] of water molecule HO, meson and baryon in 
the quark model of Gell-Mann and Ne’eman are respectively 
shown in Fig. 5, 


1943 z a1 42 @ qng @ 
ana 2) 
Baryon Meson 
Fig. 5 


where O, H, q,q’ and qi, 1 < i < 3 obey the Dirac equation 
but ON H,gNq’.qe qi, 1 < k,l < 3 comply with the Klein- 
Gordon equation. 

Such a vertex-edge labeled topological graph G“[P] is 
called G’-solution of systems (3.1)—(3.2). Clearly, the global 
behaviors of particle P are determined by particles P;, P2,---, 
P,. We can hold them on G’-solution of systems (3.1) or 
(3.2). For example, let u'”! be the solution of equation at ver- 
tex v € V(G"[P]) with initial value uf’ and G’°[P] the ini- 
tial G’-solution, i.e. labeled with ull at vertex v. Then, a 
G'-solution of systems (3.1) or (3.2) is sum-stable if for any 
number ¢ > 0 there exists 6, > 0, v € V(G[P]) such that 
each G” -solution with 


\u’) — ull] <5, Yo e ViG*[P)) 


exists for all tf > 0 and with the inequality 


yl ull ce 


veV(G"' [P}) veV(GL[P]) 
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holds, denoted by G“[P] ~ G[P]. Furthermore, if there 
exists a number 8, > 0 for Vo € V(G[P]) such that every 
G" [P]-solution with 


vu <p, Wwe VG[P]) 
satisfies 
lim ge ull] = 0, 
teow 
veV(G" [P]) veV(G"[P]) 


then the G“[P]-solution is called asymptotically stable, de- 


noted by G*[P] +, Glo [P]. Similarly, the energy integral of 
G-solution is determined by 


EGtey= yy cre f (22) a digas 
= Ot 1442 n-1> 


G<G'0[P] Oc 


where u© is the C? solution of system 


Ou 
= F(t, X1,°+*,Xn-1, Pls ***s Pn-1) ve V(G) 
Ult=ty = ult, X2,°+ +, Xn-1) 


and @g = ()\ @, with 6, Cc R" determined by the vth equa- 
veV(G) 
tion 
ou 
_ =H, v(t, X1,°°*,Xn-1,P1,***» Pn-1) 
Uli=t = ul? lon, X2,°°"*, Xn-1): 


All of these global properties were extensively discussed 
in [7-11], which provides us to hold behaviors of a composed 
particle P by its constitutions P;, P2,---, Pm. 


4 Reality 


Generally, the reality is the state characters (1.1) of existed, 
existing or will exist things whether or not they are observable 
or comprehensible by human beings, and the observing objec- 
tive is on the state of particles, which then enables us to find 
the reality of a particle. However, an observation is dependent 
on the perception of the observer by his organs or through by 
instruments at the observing time, which concludes that to 
hold the reality of a particle P can be only little by little, and 
determines local reality of P from a macro observation at a 
time ¢, no matter what P is, a macro or micro thing. Why is 
this happening because we always observe by one observer 
on one particle assumed to be a point in space, and then es- 
tablish a solvable equation (1.2) on coherent, not individual 
behaviors of P. Otherwise, we get non-solvable equations on 
P contradicts to the law of contradiction, the foundation of 
classical mathematics which results in discussions following: 
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4.1 States of particles are multiverse 


A particle P understood by formula (1.1) is in fact a multi- 
verse consisting of known characters 41, Mo,-+*,{n, and un- 
known characters y;,,k > 1, i.e. different characters charac- 
terize different states of particle P. This fact also implies that 
the multiverse exist everywhere if we understand a particle P 
with in-observation, not only those levels of J — TV of Max 
Tegmark in [24]. In fact, the infinite divisibility of a matter 
M in philosophy alludes nothing else but a multiverse ob- 
served on M by its individual submatters. Thus, the nature of 
a particle P is multiple in front of human beings, with unity 
character appeared only in specified situations. 


4.2 Reality only characterized by non-compatible sys- 
tem 


Although the dynamical equations (1.2) established on uni- 
lateral characters are individually compatible but they must 
be globally contradictory with these individual features un- 
less all characters are the same one. It can not be avoided by 
the nature of a particle P. Whence, the non-compatible sys- 
tem, particularly, non-solvable systems consisting of solvable 
differential equations are suitable tools for holding the real- 
ity of particles P in the world, which also partially explains a 
complaint of Einstein on mathematics, i.e. as far as the laws 
of mathematics refer to reality, they are not certain; and as 
far as they are certain, they do not refer to reality because the 
multiple nature of all things. 


4.3 Reality really needs mathematics on graph 


As we know, there always exists a universal connection be- 
tween things in a family in philosophy. Thus, a family ¥ of 
things naturally inherits a topological graph G“[.¥] in space 
and we therefore conclude that 
F=GF!) (4.1) 
in that space. Particularly, if all things in F are nothing else 
but manifolds Mr (x1, x2, x3; 1) of particles P determined by 
equation 
TEeF 


fr (%1, X2, 2331) = 0 (4.2) 


in R? x R, we get a geometrical figure U Mr (x1, X2, X33), 
Te. 


a combinatorial field ({6]) for #. Clearly, the graph G’[F] 
characterizes the behavior of Y no matter whether the system 
(4.2) is solvable or not. Calculation shows that the system 
(4.2) of equations is non-solvable or not dependent on 


() Mr (x1, X2,23;1) =@ or not. 
TEeF 
Particularly, if de Mr (x1, X2,.x3;1t) = O, the system (4.2) is 


non-solvable aide we can not just characterize the behavior 
of ¥ by the solvability of system (4.2). We must turn the 
contradictory system (4.2) to a compatible one, such as those 
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shown in [10] and have to extend mathematical systems on 
graph G“[.¥] ({12]) for holding the reality of F. 

Notice that there is a conjecture for developing mathe- 
matics in [4] called CC conjecture which claims that any 
mathematical science can be reconstructed from or turned 
into combinatorization. Such a conjecture is in fact a com- 
binatorial notion for developing mathematics on topological 
graphs, i.e. finds the combinatorial structure to reconstruct or 
generalize classical mathematics, or combines different math- 
ematical sciences and establishes a new enveloping theory on 
topological graphs for hold the reality of things #. 


5 Conclusion 


Reality of a thing is hold on observation with level depen- 
dent on the observer standing out or in that thing, particu- 
larly, a particle classified to out- or in-observation, or paral- 
lel observing from a macro or micro view and characterized 
by solvable or non-solvable differential equations, consistent 
with the universality principle of contradiction in philosophy. 
For holding on the reality of things, the out-observation is 
basic but the in-observation is cardinal. Correspondingly, the 
solvable equation is individual but the non-solvable equations 
are universal. Accompanying with the establishment of com- 
patible systems, we are also needed to characterize those of 
contradictory systems, particularly, non-solvable differential 
equations on particles and establish mathematics on topolog- 
ical graphs, i.e. mathematical combinatorics, and only which 
is the appropriate way for understanding the nature because 
all things are in contradiction. 
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